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ABSTRACT 



Electric Circuits 540- 125 is the first course- of a 
thir^e-cpurse sequence tak,en in the first year of the two-year program 
in Electrical-Electronic Engineering Te'chnology at Cuyahoga Coaaunity 
Co3,lege (Ohio) « The conventional lecture method of . instruction 
includes textbook and other reading assignments, lectures based on 
the readings and homework problems^ tuo or three tests, and a final 
exas. ,The^ individualized instriictioji method utilizes a modified, 
Personalized System of Instruc^tion tPSI) forma*t including eight ' * 
modules, audio tapes, a stUdy guide, one 50«minut>$ lecture per 
module, a test about every tvd veeksy and a final exam« This study 
vas conducted to determine if this individualized instruction method 
decreases student attrition rates and provides the student with 
compar^tble preparation for Electric tirci|its 540-126 as the 540-125 
course, taught conventionally. Compared to students enrolled in 
conventional sections, a highet /percentage of students enrolled in . * 
the individualized inst'ruction\sections passed the course; they also 
had significantly higher gradesv on the final exam and performed as 
well in 540-126. Letter grade, distribution in 540-125 was independent 
of the teaching methpd used and\90..2 percent of those enrolled In the 
individuali'zed instruction sections of 540-125 said th^y voul^ chpose 
the method for 540-126. (DC) \ . . 
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A Comparison of Using 'Individualized Instruction and Conventional 
Lectui^e Technique^ in the lecture Section of Electric. Circuits 51t&-125 

/ . .. Margaret R. Taber 

• : ^ Cuyahoga Conanunity College 

Abstract - The purpose of' this research study was to compare 
individualized instruction and conventional lecture techniques in the 
lecture section of Electric- Circuits 5iiO-125# Electric Circuits . 
5hO-125 is a co\irse with no prerequisites taken in the first quarter 
of the two-year program in Electrical-Electronic Engineafl^ing 
Technology at Cuyahoga Community College* Individualized* instruction 
using a modified BSI format Jias been used in one day section e^ch 
garter since the Fall of 1972« Individualized instruction and 
cpnventional lecture techniques Were compared in the Allowing five 
ai^as:., percentage of students wha passed, percentage of .marginal 
' ptudents who passed, mean final exaitL^ grades, frequency of i 
grades in 5UO-125 and frequency of gr^es in the second cirxiuits 
course, Electric Circuits 5UO-126, Itt wa?^ f o;ind that the percentage 
of students who passed the individualized instrucjbion sections was 
significantly higher than the conventional lecture section. There was 
no significant difference in the percentage of marginal studenis who 
passed these sections. The final examination results of all the 
individualized instruction sections were sigiuficantly higher than 
the conventional lecture control group. The frequency of grades 
received, in 5iiO-l25 were independent of the method of instruciion ' 
used. During the Winter quari^r it was Woujid that the grades 
received in the next sequential circuits course, 5^0-126, were 
independent of the method of instruction, used^4.n 51iO-125. 
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I. TIE HTIS' * . • - ' 

A jpomparisoif of Using Individualized Instruction and Conventional • 
i^ct\ire Technicjues in. the Lecture Section of Electric Circxiits ^HOtI^^. 

\ 

Jl. ' THE STATEMENT OF THE PROBUiM , • • ^ 

Does individua]4.zed instruction in the lecture section of Electric 
Circuits 5^0-1125 aid students in succes^sfully con5)3.eting Electric 
Circuits $h0^12$1 . Do ^a -higher jjercentage of students pass tte ^ 
Electric Circuits $h0^12^ coiirse in whichpindLvidualized instruction 



was used? Do a higher percentage of marginal students pass Electric 
Circuits $k0^12S' in which individualized instruction \xas used? Is 
there a significant difference iii the mean Electric Circuits 5UO-125 
final ,exam grade of the students' who had iiidividusSdzed instruction 
and the meaiu^Elcctric Circuits ^140-12^ f in^l exam ^ade of the students / 
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who were taught by conventional lecture techniques? Is there a 
significant difference in the gi^ades obtained in. Electric Circuits 
$k0^l2$ by the students who had individualized instruction and those 
who wei^e taught by the .conventional lecture"" teclmiques?" Is there 
a significant diJCf er^nce in the grades obtained in Electric Circuits 
5U0-I26 by the students who -had individualized instruction and those 
who were taught by the conventional leotxire techniques in Electric 
Circuits $kO-12$7 

III, THE HIPCTHESIS ' / . ' 

■ ■■ " t " ■ ^ »■ ^ ■ — » 

!• There , is a higher percentage of students /who pass the Electric 
CircUiti§ 5^40-125 course in which individualized instruction v;as 
used than the Electric Circuits 51}0-12^ course in which conventional 
lecture techniques were used. 
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ft 

2, There is a higher percentage of marginal students who pass the 
; Electric Circuits $h0^2^.$ course in which individualized ^ 
instruction was used than the Electric Circuits 51iO-125 course in 

• 4 

Which conventional .legturc techniques were used* 
. 3* There is a . significant difference in^the mean Electric Circuits 

5I4O-I25 final exam grade of the students who load individualized ' 
instruqtion and* the mean' Electric Circuits 5i^O-125 final exam ^ 
^. grade of the students 'who had cb^iventional instruction. 

There is a significant difference in tl;e j^equency of grades 
obtaSjoed in .Electric Circuits $k0^12$ by the st^kdents who had 
individualized instruction and. those vho were taught by the 

cjonventional lecture techr^Lques. 

j ) ' ^ ^ ~ I 

$. Tkere is no significant difference in the frequency of grades • 
P obtained in Electric Circuits 5UO-126 by the students vjho had 
^- - individualized, instruction and those who were taught by the con- 
ventional lecture techniques in Electric Circuits 5UO-125i 

IV. BACKGROUJO' AND SIGNIPICAHCE- OF THE STUDY 

Many schools are using some fo^rms of individualized 'instfuctioa, 
such as Personalized or Ptoctorial System of Instruction - Keller 
Plan. (PSI), SeH-Paced Instruction (SPI), IndividuaBy Prescribed 
, Instruction (IPI), Andio-Tutorial (A-T),^ Audio-Visual Tutorial (AVT), 

Contract Grading, Pr^ogrammed Instruction (PI), learning Machines^ 

%' ' ■ 

■ Computer Aided Instruction (CAI) and others. 

Most authors agree that individualized instruction /is ^better 

than the conrentional'or traditional instruction becaifse most 

individualized instruction programs follpw the fundamental -learning- 
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principles as given by Dui^ney fchich he adapted Xrom Erickson and 
Gagne* (l, pp, hOS k l^O?): 

"1» The learner must be active. 

2t Feedback and a second try are essential. 

3* The leainier must know the learning objectives, 
•hy The learner must be committed and he must be motivated 
to learn. 

$. Each person learns at a different rate and in his om ^7ay." 
6. Types of learning most important for engineering: 

^ learning concepts, learning to atply principles and how to 
solve problems. 

?• To use concepts and apply principles to solve problems and 

practice solving problem^. - 
8.' Xhe learning experiences should be organized in a p^earni.ng 

hierarchy depending upon prerequisite slcLlls required. 

Ered Keller, founder of the Keller Flan currently Idiown as -PSI, 
reports that the type 'individualized instruction, he^^ed worked so 
well in the General Psychology ciass^*s -at Arizona State that an f 
upside doTO grade distribution vxas received. ^(2) The figures shown 
in Table 1 are. estimated from the bar graphs given in the paper (2^ P^^)* 

Tabic 1 

The Percent Relative Frequency 'of Grades Receivea in V 
General Psychology at Ari'iona State University 
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.He did not discuss attrition rate on3y to say that when he discouraged 
the use .of the incomplete and increased the number of testing hours 
the numbers of inconq^letes and failures (category E) decreased, see 
3^68 dcita compared ^idth 196? data* However examination of the data 



■ ' ■ ■ \ 

given does indicate that the ac.tual attrition rate both semesters 
was high^ Another set of data given in the paper compares a PSI 
course in Psychology at Queejis College, II. Y.^ (N 25) with the 
acliievement of U6 students in the sane course taught by a very good . 
instructor the conventional way. The figures shovm in Table 2 are 
estimated froa the bar graphs given in ti^*» paper* (2, p. 25) 

Table 2 • ' 

^ * Percent Relative Frequency of Grades Received 
in Psychologyj at Queens College 

1 . • 



Grades 


PSI- 
Course 


Conventional 
Course 


D 
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■ !: 


33 










11 






.F 
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Pred Keller's area-. of instruction is in psychology, which is 

• • *' 

^ considerabUy different from engineering. However* others have used 

PSI- in the lectm*e sections of Physics and various engineering courses 

with good results'r At IBLchigan State University" a PSI sectiori^ and- 

a control section was run in Physics 292. (3) This .course is the 

second course in a five-quarter sequence for students who are first 

quarter sophomores majoring in physica, mathematics or other sciences. 

Austin and Gilbert compared grades on the final exam and gx^ades on a 

retest taken about two months agter the completion of the c6urse» 

They found that the students in the PSI section did 10 to^ l55o better 

on a common final exam than those in the contrpl section* Qa the 

retest the PSI section did 15 to 205^ better. They did not record' 

the grades given in both sections or aJi mean grade point average of 

10 



f 



-^the sections, hov/evcr thoy dicf correct the final exam and retake " 
test scores for overall -grade ppint average • They found that the 
— --^-iovTer ability students benefited more from the PSI format. The . 
onljMdiscussion of attrition rates vas that 2 out of 28 actually* 
^ dropped the PSI section which was essentially the same as the k out 
of, 58 in the control sectiori. 



^ 'In- General Physics Ph feOl - 203 at Portland State .University 
Philippas ^d Sobnerfeldt found sonewhat different results. (1;) 
General Physics is a three-tem rioncalculus co-arse for applied ^ 
science, physical science and preprofessional students .There v/ere 
99 students in the* Keller' Plan section and 100 students in the 
co;itrol section.' The Keller Plan was used only in the lecture- 
sections, not in tiL laboratory. Table 3" sjhows the grade 
. distribution obtaine^d for both sections. (U, p. 1302) 



Table 3 



'KLstribution of Passing Grades' (P), V/ithdrawals (W), and 
Incompletes (I) for 'the Keller and i3ontrol Groups 
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On graded .exaiainatipna 'for all? throe toxms they found no pinriiTicant 

- . ' • ; J ; ' • 

difference between the perfonHance of t'he teller and control groupsi 
' Howayer as show in the table they "had about 2^!^ attrition rate fTcn 
• tke ^control group^ vldch ^thoy say is noraal for Gl^neral Plijrjics. 
But the number in tho, Kellot Group vho did not pass i;as\l)out 66j5, 
Ton of the incompletes did eventually complete the course, this still* 
^aves a. 50;J attrition rate. Hoover, thcustudents who completed the 
experimental program liked it.'* Ninety percent said thex, preferred 
the K6ller Plan over 'lectures for General Physics, that th^y learned 
more buV had to. work liarder than the lacture or control section! , 



At the University of Texas at,. Austiif four engincoring courses 

• ■ / ' • 

were taught using PSI 'and these results were compai'ed idth rcs\ilts of 

thc -6aine course taught previoiisly ty the sanie 'instructor using the - 

same text book by conventionaljiethods. {$) The four courses were: 

Nuclear; Reactor Kieory I - under Nuclear Engineering 

A senior level elecflive coairse taught over a'* fourteen 
'week terra.- H ?1 ^ ' r 

Kinematics said Dynamics of Machinery - under Mechanical 

Engineering *A Jtmior level required course taught oyer * 
a six week summer tenii; N 12 . \ ' " 

^ Distal Syatems Engineering I v under Electrical Engineering ---.^ 
A junior level required course taught over a fpurteen 
vzeelc^term* N liO ' 

Applied Statistics - under Operations Research / 

A graduate level course ta\ight over a fourteen .week term. 

. • .■ ■ 

A comparison of grade distribrttion obtained In thejj^ourses for 
both the PSI sections and the conventional sections is sh/dfiTiI in " * 
Table li. The figures are estimated from the bar giraphs given ''in* 
the paper. p. 2?) Eiere^were some inconsistencies in t^l^^ 



data for Nuclear Engineering, ^ 

' . Table h - * , 

. Percent Relative iVequency of Grades' Received 
in Four Engineering Courses 



Grades 



Nuclear Mechanical Electrical CJ)erations' 
Engineering Engineering Engineering Research 



^ , PSI . 
Control 

B 

Control 



C 
D 



.Control 
PSI 

Control 
• Control 
^ Control 



7h 
20 

8 
27 

6 
33 

0 
6 

6 
$ 





/ OO 


69 


20 ^ 




tin 


0 


20 


• 3 


liO 




29 


9 


2 ^ ' 




20 




^7 : 




0 


0 - 




' 10 


. 7 • 


0 


0 


0 


\o^ 


0 




9 


> 10. . 




n 


. F' 0 ' 





Many times when sauething new is tried in ^..c^ourse the. ."Hawthorne 
effect" is observed. So when the PSI system if ^used repeatedly in 
a course, the mean grade point average nay return to what it'v;as 
when the coiirse was taught by .conventional, methods! -Hoirever at the 
.University of 'Texas ^^stin" the. bourse in Digital ^steins 



Engineering I has been taugh^^sjjjg PSI for four consecutive ' 



-1- 



semesters and^one summer session v;'itirgbod^^ults. (6) The fifth 
time the PSI i version of the course 



was offered, a coi^ 



cjn study 



of the-^PSI .so •. on with a concurrent lectm-e' section was made. 
sectW covered the same material, us/the same text and ran the 



i 



sane lab project^* The conventional lecture section used the same 
study guides that were prepared for t^p PSI section. A coiimon final 
exam v;as given to both sections, the results are given in Table 5.' 
(6, p. hUB) • 



Table $ 

Comparison of LecWe and PSI Groups- 



I 



1 ' - , 


•lecture 


PSI 


Number of Students 


21 


63 


Fina3rKxaiii: • ' • 


range of scores" 


29-85 


U7-9U 


.mean score * 


62.1 


V 71.7 


stiindeird deviation 


16.8 


- 10.7 


coeff . of variation 


27.3,1 


Oil. 9,1 


Mean GPA of Previous Courses 


2.96 


■ 2.81 


Reported Hours/Week Spent on Course ' 


6.7 


8.1 



Roth ^reported that ^he first time the PSI course was taught a simlar 
Comparison was made of final ex^ performance between both sections 
with the PSI students achieving a mean score about 10, points, higher 
than the conventional .lecture^ students. Therefore he concluded that 
thl3 relative effectiveness of the PSI course was about the sa^e the 
fifth tijne as it was the, first time. 

, ,^ • ■ , - . 

The students in the Digital Systems Engineering I course were 
<\ / - 

junior and senj-or eledtrical engineering students with relatively- 
high GPA as shovm in Table $. The percentage of students who 
dropped the course was relatively low as shown in Table 6 alor^ with 
a comparison of tmits corajjleted in one semester when the PSI course 
was offered the second and fifth time. (6. p. iili8) 
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^ ^ ■ Table 6 

• ' * 4 Comparipon of Units Completed in 

\ ' Digital Systems Engineering I 



^- Units Percentage of Students 

co^leted 2nd time , , 5th time 

' ?0 ' 73 ; ^ 76 , 

1? 8 • Ml : 

17 V ' *^ 7* 6* 

dropped coiirse 10 • 5 - 

■J^not inclxxding drops' 



^ At Caylaioga Community College students enrolled in thejb^gannii^ 
course in the Electrical-Electronic Epgineer^i^: TecTmol^ program, 
Electric Circuits 5^0-12$, have always comprised a very heterogeneous 
grDjq)^ One of the major contributing factors to this is^ that this 
^ course has no stated prerequisites* Some of the^ students have prior 
e3q)osure to the principles of electriciiy through high school courses 
iaili.tary service training, coraaercial institutes or correspondence * 
courses* Some of the students have strong high school science and 
math backg;rounds» Some of tjje students have no high school science 
background and only shop math* 'Some students test out at a fourth 
or fifth grade reacijLng ability rate. Anothler contributing factor 
that makek this course difficult to ^handle is that there' are usually 
li8 students in one lecture section,^ / ' ~ 

Some JTorm of individualized ixistruction seemed to be the'onljr^ 
way to ad%mmodate the diverse backgrounds of the students- entering 
this beginniifig course. VfLth instructional materials in modular form, 
the students can proceed at their own pace in the satisfaction of 
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the objectives of the particiaar module. Additional v/ork 'such as 

♦ 

arithmetic or'^equations can be provided to make up for deficiencies 
Also enridhment materials can be provided for the student >/ith 
^.previous experience. ..Since maiy students have reading difficulties, 
it waB decijded to use audio tapes in addition to the *tt*itten study 
guides.. . 

^ ^ The writer took the initiative to prepare instructional 

materials for ^1(0-12^ on her o^^u time during the .Rummer of 1972 and 
the 1972-73 schgol year. The school . is- supporting development of . 
in^tructiooal material for the second' quarter course, 5iiO-126 during 
the 1973-71* school year,- 

The individualized iri^ructiori material is based* on a modified 
PSI or Kelter Plan, see. definition of terras section^ The 
ixidividualised instruction is dorrently only being triedo^in the lectiire 
portion of the courses. The laboratory section of each course, which 
is two hours per week, is run the conventional way. Laboratory 
reports are required,- the number of reports is determined by the 
instructoET* ' ♦ 



> 



\ 

\ 

The derelope'd instructional materials have b.een^used'by the 

% ^ 7 

writer in ocie lecture section of ^1^0-12^ each quarl^r of the 3^72-73 
school yearw During the 1973-7li' school year the individualized 
instruction material is being tried in one lecture section in both 
$ix0^12$ and 126 Electric Circuits. The writer is using the material" 
in thdi 126 course, and another instructor is using the material 



. . . 11 

in the 125 course. It is the objective of this study to detemino * 
if the (system of individualized instruction currentDy being ^ied 
decreases the student attrition rate and provides the student >Jith 
at l^ast the same background for 5^0-126 as does the 5U0-1*25 course 
taugifev^y the conventional method. The results of this study will 

deterrainfe'the direptioil of the future work, in. the Electric Circuits 

* .- ' ' I ' ■ ' y 

$140-125 J/ -126 and -127 courses. The results will provide information 

to^^wer such questions as is the current system of individualized 

instruction fulfiUlng the objectives, should the current system. *• 

be modified' or is the conventi^)nal lecture method still the best? 

Som^ insight to the answers to the f ollovdng tv/o questions may be 

gained by examining 1>he results:* Should individualized instruction - 

be developed for the laboratory sections? Should the Electric 

Qirpuits 5UO-127 course be" taught by individualized instruction 

) 

metKods similar to thbsq used in $k0^12$ and 126? ■ 
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DEFimraON OF TERMS 

The following terms are used |4peatecily in this paper^ They 
may be iinique to Cuyahoga Conunimity College, so they a^e defined as 
folloi^s: , ' ^ <3^. 

Electric Circuits ^liO--lg^ ; A tliree quarter credit hour course^ vriLth 
.two hours lept.ure and tv^o hoiirs laboratory per week offer ed\ at 
Cuyahoga^.Cbhimunity College. There is no prerequisite required 
for this coui^se. The 1973-'^U Cuyalpga Community College*\^ 
Catalogue description^ ^s* as follows: "Direct current circuit • 
fundamentals ^d.th ^emphasis on electron theory or current flow, i 
electrical quantities 'and their units of measurement, sources ^ 
of EMF, Ohm's law, electrical energy -and power relationships. 
^ Series^ parallel and series-parallel circuits, voltage dividers. 
K?xchTioff »s -laws, ^Thevenin's and Norton's theorems. Practical" 
laboratory experience in thfe construction of working circuits 
and .the evaluation o£ their performance. " This course is 
requireci "in the Electrical-Electronic Engineering Technology an4 
J-Iechanical Engjjieeri^g Technology two year Associate Degree 
Programs, ' Jt way be. taken by anyone in the college. 
Electric" Circuits gi;0-l25 ; ' A three quarter credit hour course Tfith 
two hours lectxire and two hoxirs laboratory per week offered 
at 'Cuyahoga Community College, The only prerequisite .for this 
course is Electric Circuits 5UO-125. The '3^73-71; Cuyahoga 
Cciranunity College Catalogue descriptiSH is as follows; 
"iYuidaaentals of alternating current circuits wjLth emphasis" on . 
capacitancei inductance, sinusoidal voltage and current, reactance 
vectors and phasors, impedance. Practical laboratoiy experience 

^ . ' IS ' . ; • ■ ^ 



vith A^C. instruments including oscilloscopes, caMieitance 
testijiB and the evaluation of reactive circuits^ "\This course 
is reqliired in the Electrical«£Lectronic Engineering Tecdnoldgy 
awi is an elective in the Mechanical Engineeriilg Technology two 
•year Associate Degree Programs. It. may be taken by anj^ne in 



\ 

the 



colloge^as long as they have* 'the prerccjj^j^ito. 



Cb?ade. Point Average (GPA) : A student 's^grade based^upon a four-point 



system. ^ 



Ifarginal Studen-^ in 5hO-12^ : A student who hasHcored ?JLor less on . 

the first three seclaons of a prerequisite test giveh\n^^ectric 

. Circuits 510-125 the first class session^* The first 

sections have ten questions each on the oUoviing: 
\ ' basic jorithmetic 

basic .iGLgbbra 

/ units of measurement , s ' 

* - / ' - ■ 

A copy of this test be provided if requested. 
To Pass/ Electric Circuits 5UO-125: Any student who receives a letter 

; f ^ — ; • /' 

grade of A, or D in ^ectric Circuits 5l40~125« Othei* grades 




tliat are possible* to receive are: 



incojT5>lete (3L) this must be removed by the fifth week of 
the next qUarter\or it becomes an F. ' 

nithdraw (W) either a student msy withdraw from a course 
or tax instructor may withdraw a student through the ^ 
eighth week of a, quarter. _ |__ 



no grade (X) A, few no grades were given during the 1969-71 
school years; Tke X can no\longer be used. 



failiire (F) 



' Conyentional ♦Lecture Method : Students are assigned to read certain - 
material and to work various jiirobleras from j^he: text book* The 
instructor lectures on the reading. material and/or problems for . 
i^o $0 minute periods each week of the quarter* Durii% the 
quarter there are usually two or three one . hoxir tests _and a 

final exam* The number of tests and homework problems required 

; J . - 1 

are determined by the instructor* 

• * • 

3jidividusQlzed Instruction : The required work for the quarter is 

broken down into tinits, also called modules or minicourses* 

There, are eight required units in 5UO-125 and ten units in $hO^ . 

226. the instructional material is based on a mcidif ied PSI or 

Keller Plan, see references 2 and 7 for- a description of the 

Keller Pla?i* Audio tapes are available for all but tuo of the 

required units in the 5hO-125 course, but the main source* of 

direction through the ypit or minicourse is the very thorougWy 

written study guide* .study guides are so complete that little 

use is made 'Of the text bdok* It is called modified because 

lectures are still given on each unit, about $0 minutes "per 

unit, and problem/help sessions, are held duiljig other scheduled 
< 

lecture time^ Testing occurs in the ^UO«125 course about every 
.two weeksy vrith no tutors used for tes.ting* Tests are given at 

a rate_of once per week in the 51;0-126 .c<^urse, with tutors giving 

> t • ' • . / 

the mastery part and th^ instructor giving the' bonus part* The 
lectures are still considered motivational, because if a student 
completes the tuiit beforte the scheduled lecture he is excused 

9 

fr(^ it* ) 



VI* UH'ITATIOUS OF THE STUDY 

The follojri.ng limitations may affect the general- use of the 
' resalts of this study: 

(l) The number of prereWsite test and common final *exam results 
for the conventional lecture sections may prevent a- 



/ 
1 



generalization of the findings ♦ _ 

/ ""^ • 

{2i . The findings only be important to Ciyahoga Ccemnunity College^ 
and may be Wgnif icant onjy to the Electrical-Electronic 
Engineering Technology Department of the College^ * 

(3) There wa^no provision made to hold constant ^he vaidable of ^ 
instructors; therefore some instructors may have different. 



'backgrounds, teaching teclmiques and use different grading 

. . • • • ■ 

• / ^ \ 

(k) N9 provision was made to include motivational factors as a 

Controlled variable^* 

($)/ No provision was made to obtaih a typical control group* 

i^) VBLth the exception of the prerequisite "test no provision uas 

,JI / made to^an^Gyze the data according to high school background. 



' . previoua math courses^ previous electronics experience, previous 
, military service, number of credit hours carried or nimiber of ^ 
i hours spent vxorking either full or^art-time on a job ojxtside 
,of class, ' ' . 



\ 
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1 

VII. BASIC ASSUMPTIOIS >\ 

. The following basic assximptions were made for this z^search 
project: ' , ' 

. (l) The conventional lecture and individualised instruction sections 
were considered hcsnogeneous* 
(2) All the instructors .of Electric Circuits 5liO-l25 and 5liO-l26 

> were equally competent,' 
0) m the instructors of Eleclric .Circuits 5i|0-125 and 5^0-126 

used equivalent grading procedures. * ^ 

^ . (li) The ^prerequisite test given -in Electric Circuits 51iO-125 was a 
• • ■ * * 

• . valid predictor of success in Electric Circuits $iiO-i25. 
{$) The final exam results obtained in the conventioiial lectxire 
• * ■ section of Electric Circuits 5^0-125 held during "the Spring / 

S ^ j 

I 

1972 quai-ter were representative- of a typical conventional 

// 

lecture class section* / 
. (6) Successful conipletion of Electric Qircuits 5i40«12f? meant a / 

student should be able to successfully complete Electric Ci^rcuits 



\ 



VHI* PROCEDURES FCR COLLECTING DATA 

The following procedures were used to collect data for th 
research project: * * / 

il) To determine the percentage* of students Who passed th^ day 
• section/^of Electric Circuits ShP-^lZ^ using the conventional 




lecture methoc^ ^or the lecture section, computer grade print dat 
Sheets and instructor's grade books' for the school years 1970-71, 
1971-72 and the Fall 11572 and Fall 1973 quarters were used. 



ERIC 



To determine the percentage students who passed the Electric 
Circ\iits $h0-22$ course in wliich individualized instruction 
was iised, computer grade print out sheets and instructor's 

grade books for the Fall, Winter and Spring qaar,ters of the 

f 

1972-73 school year and the Fall quarter of the I973-7I4 school 
year irore used. 

To determine the percentage of nargi-rfal students vrho passed the 
Electric Circuits ^UO-125 course usi.ig the conventional '• 
lecture method, computer grade print out |heetsi, prerequisite 
test resiats and the instructor^'^- grade books ,f or the Spring 
quarter 1972 (day). Summer quarter 1972 (day and night), , 
Fall quarter 3^72 (day), Suiraher quarter 1973 (Mght) and 
Fall quarter 3973 (night) were used. { 
To determine the percentage of nscrginal students -who passed - " 
the Electric Circuits 5U0-125 coUrse in which individualized 
instruction was used, compater grade print out sheets, 
prerequisite test results and instructor's grade books for 
Fall, Winter and Spring quarters Jpf the 1972-73 school year 
and the Fall quarter of the 1973-7U school year- were used. 
Ta deiSennine jthe mean final exam grades of the conventional 
and individualized instruction sections of Electric Circuits 
5UO-I25 common final examination resul^ of the conventional 
section of Spring quarter 1572 afid individualized instruction 
sections of Fall, Winter, Spring quarters of the 1572-73 
school year and Fall I973 quarter were used. 



■ T — 

To determifie if there v;as a significant difference in the 
frequency of grades obtained in the conventional and individualized 
instruction sections of Electric Circuits '5U0-125, computer- " 
grado print out sheets for the conventional day sections of- • 
Fan 1972 arid Fell 1$7^ and individualiaed' instruction sections 
Of the Fall, Winter, Spring quarters of the , 1972-73 and Pall • 
j973 quarter were used. • ^ 

To dotennine if there was a significant difference in the 
£i?equency of grades obtained by the students who had and did 
not have individualized instruction^ in 5U0-i25, computer grade 
•print out sheets were physical^viewed, conpared and traced ^* 
for the Fall 1972 and Fall 3973 quarters for both conventiortal 
and individualized instruction sections of $hO-12$ and the • ' 
Vinter 3973 and Winter 397li sections of 5U0-126. The Winter 
1973 section of 51iO-126 was taught using conventional lecture 
techniques: The Winter 397^ sectior. of 5UO-126 was taught using 
individualized instruction techniques". 



4 
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IX. PROCgPURRS FOt TR!!L\TIIIG DATA 

The foHoidng procedures were used tp treat the data for this 
research .project: , ' ^ * ^ 

Ifirpothesis 1 

9 

jThe difference between the percentage of students who passed the 

i * 

individualized instruction and conventional lecture sections is 



serot K^: Pj r. Pg 

- iCindiVidualized 

H^t ^ instruction) 
^ ' * C(conventional lecture) " 

The 2-Test was us«* to determine if the percentage in the 
individualized instruction sections was significantly liigher. The 
classes were considered homogeneous. The critical^ value (one-tailed 
test) -is 1.61$, therefore if z 1.6U5 the H^^would be rejected and 
* accepted. v 

I^othesis 2 

The difference iJetwepn the percentage of margi|i^students who 

passed thft indiVidU^pH^ed 'tn^^vmift'hinn smA AnnyotfK-^ a1 c/ir^-K-? /\wc ni" 

'. ' ■ T' ---^ - 

51iO-l2^ is zero. Ho» ?! •= 1*0 

The 2-Test was used^to determine if the percentage in the ^ 
individualised instruction sections was significantly higher. The 
classes were considered homogeneous. The critical z value (one-tailed 
test) is l.ShSs therefore if z 1.6h$ the would be rejected and 
HL accepted. * . 

/ per 
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Hypothesis 3 • ^ * * • . 

) ' 

' The final exam .means of • the individu^zed instruction and 
conventional lecture sections do not diXrer significantly. 

The z table was used for the t-Tfest because the degrees of freedom' . 
were larger than 30, The te^t scores ^^ere interval data and irere ' 
norraalDy distributed. The y^iti^ z value (one-Aailed test) is 
/l*6h5, therefore if'z > ^-Lfife the wofitld be -rejected and H^^' ' 
accepted. 

Ifypothesis li 

There is no significant difference in the frequency of grades 
obtained in Elpctric Circuits ^1;0-12^ by the students vho had 
individualized, instruction and those vho had the conventional 
method of instruction. ^o'^^ =^ 

•The letter grades c'ould be considered interval data, howev^ they 
were hot normalHy distributed therefore the grades^ were treated as 
ordinal data as frequency of grades. They were arranged in the order 

B, 5Land no pass* The CJii Square (X^) Test was used to 
determine- if there was a significant difference. For a contingency . 
table of five rows and tvro columns, there are four degrees of frecdca. 
The critical y^^^ ^^i^^^ therefore if X^ > 9#it9 the would 
be. rejected and accepted. 



IVpothesis $ • V , ^ 

Tliere is no significant difference in the frequency of grades obtained 
in Electric Circuits 510-126 by the students who had individualized ^ 
^instruction -and those who were taught hy the conventional lecture T 
' - techniques in 5UO-125. I^^J - Qq 

♦ H^: Gj Gq 

^ O.OS 

. The Ix^tter grades could be considered interval data, however thqr 
were not normally distributed therefore the grades *ere treated as 
ordinal data as^frequency of grades as in. hypothesis 1|* The Chi ' 

* Square (X^) Test es used to determine if there was a significant 
difference. The critical X*^ value ^or foiir degrees of freedom is 



« therefore if > 9,k9 the would be rejected and. 

accepted. The 5ljO-126 grades of the students from both the 
individualized instruction and conventional sections of 5^0-12^ were 
coinpared* There wqre two con5)arisons nade. The two Fall 1972, 
5l40^125 .'sections went into one Viinter 3^73, 5^0-126 section \ising 
the conventional lecture techniques. The two Fall 1973, 5^0-125 
sections TOnt into one Winter 197l4> 5^40-126 section using 
Individualized instruction. The lti^ter 1973 and Spring 1973 quarter 
sections of Electric Circtiits 51;0-125 were not considered in this 

, analysis because there was on3y one section each quarter and it was 
taught using individualized instruction) tl^sre was no control group. 
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RESUT.TS 



' The results of each hypothecs are listed separately^ ^ 
li^othesis 1 • ' 

Table 7 lists the number and percent , of students who* have passed ^ 
the day conventional 16cture sections of Electric Ciijgaits 
.since the Fall quarter ' of 1970, No figure^ are g^ven^r the Winter 
1973 fiSd Spring 1973 quarters, because the day classes used 
individualized instruction. ^Exa^lination of the percentage of students 



Table. 7 

The Number and Percentage of Students Wlio Passed the 
Day Sections of Electric Circuits 5iiO-125 
•Using Conventional Lecture Techniques 



Quarter 


No, of Students 
who Passed 


Total in ». 
Class • 


% who 
Passed 


PaU 1970 
Winter 1971 
Spring 0^71 


* 

( 


29 
20 


92 
38 


57.6 
55.8 
52.6 


Fall 1971 
Vanter 1972 
Spring. 1^72 


63 ■ 

25 

23 


126 
37 


^0.0 

li6.3 
62.1 


Fan 1$72 




22 


)6 


UB.9 


Fall 1573 




25 


5k 


1*6.3 


Total F'72 '& F«73 ' 


li7 


99 


. U7.U7 



who passed coluran shows^ generally a decrease. The only big exception 
to this is the Spring 2$72 quarter. However the Instructor who 
taught this class gave a higher percentage of D<s (lo"-') when coaroared 
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with the number of D's given durin| the Fall 1971 quarter (7JJ) and 
the Winter 1972 quarter (OjS), 



Table 8 

The Kumber and Percentage of Students Who Passed tihe 
Day Sections of Electric Circuits 5iiO-125 
Using Individualised Instruction 



Quarter 


No, of Students 
vho Passed 

• 


Total in 
Clas^ 


^ % who 
Passed 


; Fall 3^72 


28 


hi 


59.6 


' Winter 3573 - 


^} 


U9 


69.U 


£i>ring 1973 




h3 




Fall 1973 


28 




^8.3 


Totals 


• nil' ^ 


3jB7 


«).96 


School 


year '72-73 and F«73 


55. 2.188* 


1 

1 



• * Significant at the 0.05 level. 

Tst>lB 8 lists the number and percentage of students who have 

passed the day sections of Electric Circlets $h0^22S usinj 

individualised instruction* InfidvidUalized instiniction vas also used 

during^^ej^ Winter 197U quarter, but tiiiie did not permit tabulation 

of theseWgures* 

UssSf the percentage figures from Table 7 and Table 8 for the 

^72^Ti school year and the Fall 1973 quarter^ and testing at the 0.(^ 

significance level, it was found that the percentage of students who 

passed the section in which individualized instruction was used was 
< 

significantly higher than the percentage of students who passed the 
sections in which the 'conventional lecture methods were used* 



1 ^ . - 2h 

Hypothesis 2 , , . - * 

-Table 9 lists the number of marginal students tiho jessed Electric 
Circuits kUO-125. Of ^le identified $1 "marginal sti;^nts vho/took^ 
the course with instructors using the conren^tilnal^le^'ture method 



during Spring 1972 through Pa^l 1973, 19 passedA^Qf the identif?-^ / 
.66 marginal' students who took the cburse'^usjijg ind^dualized f 
instruction during the same time period, 29 passed* \ ' • / 



Table 9 ' 'V 



The 'Number of tlarginal Students who 
Passed Electric Circuits 5^0-125 ' \ 5 



No. of No. of Marginal 

Quarter ^ Marginal Students Students who Passed 

- ! : / , . . . • ' 

, ■ - J 

Conventional lecture ^ ' ' 

Spring I97I (pay) 18 30 * 

Summer 0972 (Day) 9 " 1 > 

Summer 3972 (Night). 6 2 

Pall 1972 (Day) - ^ ■ k 

Summer 1973 (Night) y 0 

Fall 1973 (Night) h' 2 



1 



Total -Tjr 37.2^ 

Individualized Instruction . ^ 

fall 1972 17 7 [ 

Winter 3973 39 71 

Spring 3973 35 6 

Fall 1973 1$ $ ' 

Total h3,9% 

z 0.7296 



The percentage of marginal students who passed the individualized 
instruction* sections is higher, however it is not significantly 
.higher (O.05 level). Therefore the number of marginal 'students 
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who passed were independfent of the method of instruction used in 
Electric Circuits $k0^125. 

hypothesis 3 

Table 10 compares the final examination grades cf the' individualized 



instruction sections with the conventional lecture section ofrthe ^ 

a; 

Spring 1S72 qliarter* The conventional lecture section was considered 
the control group* The final exandnatioii was a ^problem solvipg type 
examination with a majdimum possible total of 200 points* During - r 
the Spring 1973 quarter the examination was changed to a four multiple 
choice ans\/er format* 

Table 10 ^ 

Cpmparison of the Unal Exaitdnation Grades of Electrij/circuits • 
of the Individualized Instruction SecfJLofis with 



the Conventional Lecture Section of Spring 1$72 ^ 


Quarter 


Standard No, of 
Mean Deviation Students 






Conventional lecture 




Spring 1972 


132.26 U7.78 23 

Individualized Instruction 




Fan 1$72 
Vlinter 0973' 
Spring 1973 
Fan 3973 


350.57 \ 26.37 28 

155.3U. ^^10 32 

160.75 27.20 2k 
3i67.33 22.69 30 


1,616* 
2.102: 
2.U96* 
3.2^0* 


<*Significant at the 0.0^ level. 



Each individualized instruction class was compared with the 
control class using the t-Test and testing at the 0*05 significance 
level* The final examination resiats of all the individualised 



•:• . • ' ' ■ / • 4 26 

instruction sections were significantly higher than the ' convention ' 

^* 

. lecturqj section of the Spring 1972 <ijiarter» 
hypothesis U . . . . f 



le 11 shcn^s the observed frequency c£ graAes obtained in both 

■ • / 

the conventional lecture and individualized instruction sections. 
Xor. the Fall 1972 and Fall 1973 quarters. . " ■ . * 

Table 311 

The Cbserved Frequency of Grades for Conventional Lecture 
and Individualized Instruction SecTi^ions of . 
Electric Circuits 51iO-l2$ -\ 



. Conventional Imividualized » 
Grades Lecture •^♦^uistruction Totals 







Fan 1972 Quaj?w/ 




r 

A 


6 


9 


3S 


B 


9 




25 


C 


6 




7 


D 


1 


^ 2 


3 


No Pass 


23 




1;2 








-^2 














Fall 1973 Quarter 




A 


13 


12 


2$ 


B 


6 


31 


. 17 


C 




5 


10 


D 


1 


0 


1 


. No Pass 




20 


1»9 




55 


-Tiff 













Using the Chi Square (l^) Test and testing at the 0.05 
significance level, it was found that during the Fall 1972 and Fall 
1973 quarters the grades received in Electric Circuits 5UO-125 irere 



3S 



ihdependent of the method of ^instruction used. 

Table 12 compjires the conbined* observed frequency of grades- 
received in the Fail 1972 and FalVil^3 conventionale lecture classes 
tcr the frequency of grades received in.t>he four: indiyldufilized 



in3truction classes held during the 1972-73 school year and the Fall 
r of . the 1973-7ii school year. 

Table 12 ^ . 0 ' 



The Observed Freque^y of the Grades Received in the Two 
Conventional Lecture^Day* Class.es and Four Individualized 
34>structiW Classes I Held During the 1972-73 School Year 
" and the Fall Quarter of .the 1973-7U School tear 



* 


Coriventicmai 


Individualized 




Grades " 


Lecture 


Instruction 


Totals ' 


A 


29 


Uk 


63 


B 




h9 


61* 


C 


n 


26 


27 


D 


2 


$ 


7 


No Pass 




73 


125 








~2B5 








7.375 



Using the Chi Square (^) Test and testing at the 0.0$ 
significance level, it was found that the grades received in 
Electric Circuits 5UO-125 were independent of the method of 
iiistruction used* 



■ Bbyothesis. S ' " : ' 'y^ ' ' ' > ■ 

TablBj.3 shovra the observed frequency of gradds receivedl'iiftl^e V/inter 
W73_quarter Eib<^ic Circuits 51<q-i26 conventional lecture ^lass^ 
of those students whojiad.convent^ional and individualised instruction 

^ / 'during the Fall^ 1972 quarter Electric, Circuits' $U0-125 day* courses. 

i \ . \ . . T^Jble 13 ' ' V ^ ' 



The Obser^d iVeij^Q- of Grades in the Vdnter" 1^73 Quarter 
ElecCric Circuits 5iiO-i26 Conventional lecture Class 
of those Students who Tiad. Conventional and 
Individualized Iiistructiori during the 
Pall 1972 Quarter Electric Circuits 
5UO-l£5?Da3r Coi^ses , 



Grades ' 
in 51iO-126 


Conventional 
Lecture 


$iiO-125 
. Individualized 
Instruction 


\ 

* 

Totals- 


B 


6 




9 


1 


\ - . 


3 


C 




2 


7 


D 


0 


0 


. 0 


No Pass ' 


0 


11 


11 




12 


~15 








l2 = 


12.936* 



♦Significant at the 0.0^ level. 

Using the Chi Square (X^) Test and testing at the 0.05 ' 
^ significance level, it was found that dxrring the Winter 1973 quarter 
the frequency of grades received in the next sequential circuits 
course, iaectriq Circuits 51tO-l26,- were dependent upon the method of 
instruction used in 'the lecture section of circuits 51^0-125. All 
of the 12 students from' the conventional lecture section passed. 
Many, 11 of 18, of the students from the individualized instruction 
section did not pass the second circuits course duriftg the' Winter 
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^ .• . — T 

* 

^qjiarter. Variables vh^ch were no^| controlled^ during the Fall 1972 
VfiLnter 3^73 Quai^ters af^cted these, results. Tlje instructoi^ - ' 

^- -\ . - ^ . r • M 

■ nAio taught we second cir^ts coursey $kO^X2S, during the Winter 
quarter jjsing 'conventional lecture methods was 'i^he same instructor 
that taught tho^ 12 students in the conventional lecture section 

/ • r ■ 

during the Fall quart^. 5^0-125 course. For 'these 12 students the * 
Winter quarter was just a continuation of the Fall quarter — same 
instrucwr, same* text book and s^ttne methods* Whereas for the 18 
students the Fall individualized instruction section of •5i|0~12$ 
eveiything was different different instructor, actually using a 
text book instead of study guides and different method of instruction. 
0£ the H of 18 stud|nts from the individualized instriiction section 
that did not pass 5U0-x26 during the* Winter quarter, six students 
took the 5iiO-126 course during the Spring 1973 quarter and four 
students passed. 

Ditfing. the Fall 3973 and Winter 197U quaarters tb^ instructor 
as a moderator variable was more controlled. For this variable 
to be controlled the same instnictor should teach both sections of 
$146-125 and the 5UO-l2^fcf class • The instructor who taught the J 
second course, 5^0-126, during the Winter quarter using individualized 
instruction was not the same instructor that either the conventional 

lecture section or the individu^zed instruction section had during 

y " > 
the Fall quarter* During the Fall quarter each section of the 

5iiO-125 course had a-differgirt^instructor. 

Table lli shov/s the^^bserved frequency of grades received in the 

Winter 197ii quarter Electric Circuits 5iiO-126 individualized instruction 

class of those students who had conventional and individualized 

' 35' . ^ \ 



- - 1 — ^ . 

instructioi) during the Pall 1973 quarter fieqtric Circuits 51^0-125 

* * / / 

. ■ / 

day courses. 



Table 11;. 

The Observed fcr4quenc^f Grad^'in the'^-filnjber 197li Quarter Electric 
. Circuits 5^0-!fcc6 Individualized Instruction Class of those 
■ St<^/iJ^s Kno had the Conventional or IndividuaMzed " 
Instruction during the Fall 1^73 QuarterJ 
Electric Circuits ^UO-l25 Day Courses 



Grades 
in ^liO-126 


■ 5«S.125 ' 
Conventional 
Lectxire 


5Uoii25 

Individualized 
Inst^ction 


Totals 


^ C 
D 

No Pass 


^ ^ 

6 

0 
0 
2 


I 

' \ 

/ ,. 


13 , 
lU 
1 

-3.29 



Using the Chi Square (X^) Test and testing, at the 0,05 
significance level, it waj found- that the grades received in the 
next sequential circuits course, 5UO-126, were independent of the 
method of instruction used. in the lecture section of circuits 51|0-125, 
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CQUCIJJSIOIIS AKT)^SIG1IIFICAI?CE 

Conclusions j . " <^ ' • * 

I 

The major objectives of the individualized instruction program 
for the $k0^12$ courso verj to* decrease the student attrition rate 

provide the student with at least the same ^^apkg^und for the 




course as did the 5U0-1^ course taught Iff the conventional 

~ lectiire method* The results found under Hypothesis 1 showed that^ 

the percentage of students ^o passed the sections in which 

* 

individualized instruction was used was significantly, higher than 
the percentage of students who passed the section in which conventional 
lecture methods were xised* Therefore the first objective has been ' 
^achieved* ' / ' 

The resxats under I^Tpotheses 3, U and $ were used to determdLne if 
the second objective has been achieved. The results under hypothesis 
3 shoTrjed th^t the final examination results of all tWindividualized 
instruction sections were significantly higher than the conventional 
lecture section of the Spring 1972 quarter. The results xuider ^othesis 
h showed the grades received in Electric Circuits 5^40-125 were inde- 
pendent of the method^of instruction used. The results tinder 
Ifypothesis $ shovzed that when the- moderator vari.able (instructors) 
was more controlled, that grades received in the $k0^126 course were 
independent of the method of instruction used in $k0^12$^ Therefore 
the second objective has been achieved^ However there are still 
areas that must have further -study. See Further Studies section. 

During the Sprir^g 297k quarter both the day sections of 5)40-12$ 
and 5iiO-126 will continue to use individualized instruction. There 
will be very little revision pf material for the 5140-125 class, 
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however an atterqpt will be- madp to provide the margin^ or \;eak 
student with more tutSring help. Additional tapes«and study 'guides 
^be developed for the 5it<-'-126 class. During the Spring ^quarter 

• the ijid3D\^du^i2ed ii^ruftion pi^^an will be further evaluated 

to determine if it will be continued into the next school year 1^7it- 
7$. * Also at this time a departmental decision viU be made regarding 
whether individualized instruction shoidd be extended into' the third 
circuits course. Electric) Circuits 5^0-12? • ' 

* Residual Findings . ^ 

The students in the individualized insiruction sections of 
5IiO-125 complete a questionnaire at the end of the qCa^r, One of 
the questions is: 

"For the next Circuits course^ if there were two sections 
available, one taught the conventional lecture mev.hod ajid 
the other section taught using 1-inicourses, ;^luch would you 
• take? Conventional method ( ) tanicourse^ ( 

A total of 101 of the 112 students (90.2^) who^ completed the 

questionnaire answered llinicourses* - 

** • 

Further Studies 

» This study only examined the comparison of iising individualized 
Instruction and conventionail lecture techniques in the lecture 
section of ^UO-125* This school year a^7>7U individualized 
instruction is being tried in the lecture* section of ^1|0-1126, A 

r 

similar study should be made for this second circuits course* ^he 
results of a study 0^5140-126 along ifith the results of this study 
on 5I4O-I25 would provide a better anst^er to the question: Should 
the third circuits course, 51:0-127, be taught by iixiividualized 
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instruction methods siinilar to those used in $k0^12$ and 126? 
Further study should be made into the problem found in the 

4 

^ results section of ^othesis 5> of vhat happens to a student in a ^ 
course that runs- sequential quai4;ers if he is in an, individualized 
instruction section one' quarter and a conventional lecture 'section 
the next. Even though individualized instruction helps the student 

, to pass the first course, does it make liim a weaker studen^ in the ^ 

' following course? 

The results listed under IVpothesis.2 showed that -there was 
no significant difference in the percentage of marginal students 
who passed the ipdividualized instruction or conventional lecture 
sections of 5^40-12^. One of the reasons for trying individualized 
instruction vras to help the marginal. student. Further study should 



be made an this area. Should the individualized instruction material 
be improved? Should the method^ of using the materials be changed? 



^ Is- the test used^ to determine tho marginal students a valid one? 

The attrition rate has significantly .decreased in the 
individualized instruction sections of $k0^12$, hoirever it is still 
high {kO%). Hirther study should be^made about, the students who 
do not pass the course. For exair5>le5 if it is found that most of the 
students that do not pass 5^40-12^ also do not pass their other courses, 
then further improvement of 51^0-125 may be just a waste of time and 
^oney* The whole program or something else must be changed. 

There has been no experiml^nting in the night sections of Electric 
Circuits. Some problems are cocmon between both day and night, so 
individualized instruction may help. Eoi^ever trying to use individuali»i4^ 
instruction at night would present many problems also. This is an 
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APPENlto — Formulas and Conputations of Research Results 
%potheffife 1 H^: Pi = 

C5(. r 0.05 critical a Vajue l,6kS 



\^ ^ Pj^^ m 0.6096 



h'^C ' Pc - U7 - o.hlhl 

z - - 99- 



I 



a 4. £2 

» "C P - llU-Ht7 - 0.5629 

' 1B7 V/99 

q - l-p= 1- 0.5629 
- = 0.1t371 



0.6096 - O.liTU? 



nj - 187: 
toq^ 99 



I (0.5629) (0.1t371) . 0.2ll60^ 
J 187 + ""99"" 



= 2.188 

l^othesls 2 Hq: Pi = Pq 

Ha- Pl>Pc 

q( r- 0,05 critical z value is 1.61i5 

^ - ^ = O.U39li 

- U 



/ 



s r 



J . 

2 ^ o.li39U - 0.3725 



.(0.1a03) (0.5897) . o7?ia9^ 
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P •= 29 3^ - o.iao3 
q r 1 - p T 0.5897 

- 0.7296 



37 



hypothesis 3 



Ho: Xi = 5^ 

OC - 0,05 ■ critical z value is 1.6U$ 



df = xij 4- riQ - .2 > 30 

use z table 



2 2 



Fall 1972 



z _ 



2.% -2.3 

J • 



Winter 1973 z _ \£.S.5A-- \^T..7.fe 



2.102 



^ring 1973 z _ Ifco.is - 



Plan 0973 



z 



.V 



■ 2>o 



_ 2.U98 



_ 3; 2^0 
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ERIC 



r 



.hypothesis h 



(pC c 0.05 



Fall 15>72 



fo see Table 11 / 



/ 



/ 2 
Calculation of X j 



.CeU 

Cony.* 

Indiv. 
B Conv. 

Indiv. 
r» Conv. 

Indiv. 
J) Conv. 

Indiv. 
No) Conv. 
Passj Indiv. 



^1 

9 
9 

16 
6 
1 
1 
2 

23 
19 



. Fall 1973 
jr^ see Table 11 



Calculation of X 



B 



Ko] 
Pass' 



Cell 
Conv» . 
Indiv. 
Conv. 
Indiv. 
Conv. 
Indiv. 
Conv. 
Indiv. 
Conv. 
Indiv. 



fo 

13 
12 
6 

11 
c; 

5 
1 

0 
29 
20 



fe 
7.3 
7.7 
12.2 
12.8 
^3.1i 
3.6 

1.^ 
1.5 
20.6 
21.1i 



^e 
13.2 
11.8 

9 
6 

5.3 
U.7 

0.5 
0.5 

26 

23 

44 



df = (5 - 1)(2 - 1) 
= U 

critical X^ value 
is 9.1t9 



Grades Conv. 


Indiv. Total 


A 7.3 


7.7 


15 


B ^2.2 


12.6 1 


25 


C 3.U 


> 3.6 i 


7 


D 1.5 


1.5 


3 


No Pass- 20^.6 


21. U 


U2 




hi '' 


92 


-1.3 






0.231 




1.3 


0.219 




-3.2 


0.839 




3.2 


0.808 




2.6 


1.988 




-2.6 


1.878 




-0.5 


0.167 




0.5- 


0.167 




2.U 


0.280 




-2.U 


0.269 






S 6M 





Grades 


Conv, 


Indiv. 


A • 


13.2 


11.8 


6 


9 


8 


C 


5.3 


li.7 


D 


0.5 


< 0.5 


Uo-raas 


-26 < 






51t 


V i;8 " 



-0.2 

0.2 
-3.0 . 

3.0 
-0.3 

0.3 
0.5 
-0.5 
3 

-3 



0.003 
0.003U 
1.000 
1.125 

0.0169 
0.0191 
0.50 
0.50 
0.3i;6 
0.391 
T90ir 



Total 
25 
17 
10 
1 
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Comparison of the frequency of gi'ades 
lectxire> and individualised instriction 
school year and the Fall 1973 qu;irter 



£ see Table 12 



Calculation of X^: 
Cell 

A Conv, 19 

Indiv. hh 

B Conv, 15 

Indiv. k9 

Q Conv. 11 

Indiv. 16 

« Conv. 2 

Indiv. 5 
No^ Conv. 
Pass) Indiv. 



21.8 

la.2" 

22.2 

ia.8 

9.3 
17.7 
2.U 
U.6 
.U3.3 
81.7 



for the total pdnventional 
day classes for tlie 1972-73 



Grades 


Conv. 


Indiv. 


Total 


A , 


21.8 


la. 2 • 


63 


B 


•22.2 


ia.8 


6U 


C 


^ > 9.3 


17.7 


27 


D 


2.1i 


li.6 


7 


No Pass 


U3.3 


81.7 


125 






lb7 ^ 


"255 



-2.8 
2.8 

-7.2 
7.2 
1.7 

-1.7 

-O.U 
O.U 

8.7 
-8.7 



0.360 
0.150 

2.335 
1.2liO 
0.311 
0.163 
0.067 
0.035 
1.7U8 
0.926 
T375^ 



hypothesis 5 



o<^= 0.05 



Winter 1973 5U0-1* 
JTp see Table 13 



critical 
is 9.U9 



value 



Grades 


"Conv. 


Indiv* 


Total 


A 


3.6 


5.1i 


9 


B 


1.2 


1.8 


3 


0 


2.8 


U.2 


7 


D 


0 


0 


0 


No Pass 


U.U 


6.6 


11 




12 


18 


30 



Calculation of X^: 



Cell. 

A Conv» 
Indiv, 

Indiv^ 
Q Convr* 
Xndiv. 
D Coixv, 
Indiv. 
No) Conv. 
Pass) Indiv* 



Winter 197k 51^0-126 
f ^ see Table iM 



0% 

^0 






6 


3.6 


2.1; 


3 




-2.1i 


1 


' 1.2 


-0.2 


2 


1.6 


0.2 


5 


2.0 


2.2 


2 


U.2 


-2.2 


0 


0 


0 


0 


0 


0 


0 


k.h 


'h.h 


11 


6.6 . 


k.k 



£e 

1.6cId 
1.067 
■ 0.033 
0.022 
1.729 ^ 
1.152 
0 
0 

U.liOO. 
^ 2.933 
12.936 



Grades 


Conv. 


Indiv. 


Total 


A 


6.1 . 


6.9 


13 


B 


6.6 


7.U 


m 


C 


0.5 


0.5 


1 


D 


. 0.5 


0.5 


1 


No Pass 


2.3 


2.7 


5 


1 


16 . 


18 


"35 



Calculation of X^: 



Cell f ^ 

X Conv. 8 

Indiv. 5 

. B Conv-. 6 

Indiv. 8 

Q Conv. 0 

. Indiv. 1 

, Um.'. . 0 

Indiv. 1 

NoJ Conv. 2 

Pas^j Indiv. 3 



6.1 
6.9 
6.6 
7.U 
0.5 
0.5 
0.5 
0.5 
2.3 
2.7 





fe 


1.9 


0.592 


' -1.9 


0.523 


-0.6 


0.051i5 


0.6 


O.OU86 


-0.5 . • 


0.500 


0.5 


0.500 


. ^.5 






0.500 


-0.3 


0.0391 


0.3 


0.0333 




3.2905 
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